From (LISP) to Robots for Computational Thinking by Specht, Marcus
F R O M  ( L I S P )  T O   
R O B O T S  F O R  
C O M P U TAT I O N A L  T H I N K I N G
P R O F.  D R .  M A R C U S  S P E C H T  
W E LT E N  I N S T I T U T E   
R E S E A R C H  C E N T R E  F O R  L E A R N I N G ,  T E A C H I N G  A N D  T E C H N O L O G Y   
O P E N  U N I V E R S I T E I T  N E D E R L A N D  
M A R C U S . S P E C H T @ O U . N L  
T W I T T E R ,  F L I C K R ,  FA C E B O O K :  M A R C U S P E C H T
2
3Open Access, Open Content, Open Data,  
Running National and European Research Projects, 
Working with National Network of  
Schools and Innovators
90’s Research Questions
• Developing Expertise in CT: Syntax vs. Conceptual Knowledge 
Development in Visual Programming

• Developing Expertise in CT: Example Based Programming and 
Personalised Examples 

• Feedback and Learning: Design of Feedback in Online Learning, 
formative feedback, stacked feedback, freedom of exploration

• Technical and Pedagogical Integration of Evaluation and 
Tutoring Services with Web-Based Textbooks

• Technical and Pedagogical Design and eﬀects adaptive 
navigation support and personalised recommender systems
Syntax vs.  
Conceptual Knowledge

ADI: recommendations and 
open learner models
#1 How to design an 
integrated Syllabus?
CS concepts 
in Scratch
• Sequence, Iteration 
(loops) 
• Random, Boolean logic 
• Variables, Lists (arrays) 
• Events, Threads, 
Synchronisations 
• Procedures, Parameters 
• Cloning, Physical 
Sensing
COMPUTATIONAL CONCEPTS SUPPORTED IN 
In the process of creating projects with Scratch, young people develop as computational thinkers. They 
learn concepts, engage in practices, and develop perspectives they can use to express their ideas with 
code. This list features fundamental computational concepts that are supported in Scratch. 
Concept Explanation Example
sequence To create a program in Scratch, you 
need to think systematically about the 
order of steps.
iteration (looping) forever and repeat can be used 
for iteration (repeating a series of 
instructions)
random pick random selects random integers 
within a given range.
conditional statements if and if else check for a condition.
boolean logic and, or, not are examples of boolean 
logic
 variables The variable blocks allow you to 
create variables and use them in 
a program. Variables can store 
numbers or strings. Scratch supports 
both global and object-specific 
variables.
lists (arrays) The list blocks allow for storing and 
accessing a list of numbers and 
strings. This kind of data structure 
can be considered a “dynamic array.” 
string manipulation You can change or get information 
about strings of letters using length 
of, letter of, and join.
To learn more computational thinking, see scratched.gse.harvard.edu/ct/
Scenarios of using Scratch
• Storytelling: from simple animations to real stories 
• Games development: from mathematical games 
to interactive visual games 
• Arts and Creativity: geometry, mandalas, complex 
mathematical visualisations 
• Music and Interactivity 
• …
Integration in Curriculum
#2 How to define 
learning tasks ?

WeDo Extension Blocks
Making use of the sensors
SRA Programming EV3
• Higher analytical skill when 
applying more SRA 
programming

• Tendency for higher 
mathematical skill when applying 
more SRA loops
#3 How to raise 
awareness and link to 
families and everyday life?
https://youtu.be/EXfWOWJbo7w
https://youtu.be/YkJq9MJ21C8
Key Challenges
• #1 How to design an integrated Syllabus? Integration with 
Curricula and Subjects for teacher professionalisation 

• #2 How to design learning tasks ? Empirical Evidence for 
the eﬀects on 21st century skills, consequences of SRA 
programming with robots

• #3 How to motivate? Broader embedding in everyday life 
and parents involvement.
